A Streptomyces-like strain, 172205 T , was obtained from mangrove soil collected at Qinglan Harbour, Wenchang, Hainan, China. The strain was characterized by white aerial mycelium and long spore chains. Comparison of 16S rRNA gene sequences indicated that the strain represents a novel member of the genus Streptomyces, exhibiting highest levels of similarity (,98.29 %) to the type strains of members of the genus Streptomyces. However, DNA-DNA relatedness and phenotypic data readily distinguished strain 172205
LL-diaminopimelic acid and meso-diaminopimelic acid and whole-cell hydrolysates contained ribose, galactose and glucose. The results of DNA-DNA hybridization, physiological and biochemical tests allowed the genotypic and phenotypic differentiation of strain 172205
T from phylogenetically related type strains. Therefore, strain 172205 T is considered to represent a novel species of the genus Streptomyces, for which the name Streptomyces qinglanensis sp. nov. is proposed. The type strain is 172205 T (5CGMCC 4.6825 T 5DSM 42035 T ).
The genus Streptomyces was proposed by Waksman & Henrici (1943) and, at the time of writing, encompasses over 500 recognized species (Euzéby, 2010 ; http://www. bacterio.cict.fr/s/streptomycesa.html). Species of the genus Streptomyces are well known as a rich source of antibiotics and bioactive molecules and they are thus considered to be a rich biotechnological resource (Chun et al., 1997; Labeda et al., 1997; Iwai & Takahashi, 1992) . The ability of streptomycetes to produce antibiotics and other industrially significant secondary metabolites remains unsurpassed (Sanglier et al., 1996; Ō mura et al., 2001; Watve et al., 2001; Bentley et al., 2002; Ikeda et al., 2003; Ward & Goodfellow, 2004; Bérdy, 2005) . One environment from which novel species of streptomycetes have been isolated is mangroves Xiao et al., 2009; Sui et al., 2011) .
A soil sample from Qinglan Harbour mangrove was pretreated by the dispersion and differential centrifugation technique (Hopkins et al., 1991) and strain 172205 T was isolated on Gauze No. 1 medium (Gauze et al., 1983) . Strong activity against the human immortalized myelogenous leukaemia cell line K562 was discovered from crude extracts of strain 172205 T fermentation broth (Hong et al., 2009 ). The purified strain was maintained on yeast extract-malt extract agar (International Streptomyces Project medium no. 2, ISP 2) (Shirling & Gottlieb, 1966) slopes at 4 u C for shortterm preservation and as glycerol suspensions (20 %, v/v) at 280 u C for long-term preservation (Wellington & Williams, 1978) .
Morphology was observed by light microscopy (80i; Nikon) and scanning electron microscopy (S-3000N; Hitachi) of ISP 3 agar cultures incubated at 28 u C for 15 days. Cultural characteristics were determined after 2 weeks at 28 u C according to the methods proposed by Shirling & Gottlieb (1966) . Colony colour was determined by reference to ISCC-NBS colour charts (Kelly, 1964) . The physiological and biochemical characteristics of strain 172205 T and its phylogenetically closest neighbours were tested under the same conditions, by using the well-established procedures of Williams et al. (1983) and Kämpfer et al. (1991) . The utilization of sole carbon and nitrogen sources was analysed according to the methods described by Shirling & Gottlieb (1966) . Growth at 4, 10, 15, 20, 28, 37, 40, 45 and 55 uC was tested on modified Bennett's agar (Jones, 1949) plates incubated for 7-14 days. NaCl tolerance (0, 1, 3, 5, 7, 9, 10, 15 and 25 %, w/v) and the pH range for growth (pH 4, 5, 7, 9, 10 and 11) were determined in liquid modified Bennett's medium (1.0 g yeast extract, 0.8 g beef extract, 2.0 g Casitone, 10.0 g glycerol, 18.0 g agar, pH 7.3) incubated at 28 u C for 7-14 days.
Biomass for chemical and molecular systematic studies was obtained after incubation at 28 u C for 3-6 days in shaken flasks (about 180 r.p.m.) of trypticase soy broth (TSB). Amino acids and sugars in whole-cell hydrolysates were analysed according to the procedures of Lechevalier & Lechevalier (1980) by TLC. Cellular fatty acids were extracted according to the method of Sasser (1990) and the composition was determined by GC (Oliver & Colwell, 1973) . Menaquinones were extracted from freeze-dried biomass, purified according to Minnikin et al. (1984) and analysed by HPLC with an ODS-BP C 18 column (4.66 250 mm). Phospholipid analysis was carried out by TLC by using the technique described by Minnikin et al. (1984) .
Preparation of genomic DNA, PCR amplification and sequencing of the 16S rRNA gene were carried out by using the procedures described by Goodfellow et al. (2007) . The 16S rRNA gene sequence of strain 172205
T was multiply aligned with representative sequences of related streptomycetes obtained from the GenBank/EMBL/DDBJ databases by using CLUSTAL X software. The alignment was manually verified and adjusted prior to the reconstruction of a phylogenetic tree. The unrooted phylogenetic tree was generated via the neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony (Fitch, 1971) tree-making algorithms in MEGA, version 4.0 (Tamura et al., 2007) ; evolutionary distances for the neighbour-joining algorithm were calculated with the Kimura two-parameter model (Kimura, 1980) . The topologies of the resultant trees were evaluated in a bootstrap analysis (Felsenstein, 1985) of 1000 replicates. Levels of pairwise 16S rRNA gene sequence similarity between the closest strains were determined by using the EzTaxon server (http://www.Eztaxon.org) (Chun et al., 2007) . All positions containing gaps and missing data were eliminated from the dataset (complete deletion option).
Chromosomal DNA was extracted as described by Pospiech & Neumann (1995) . The DNA G+C content of strain 172205 T was determined by the HPLC method (Mesbah et al., 1989) . Levels of DNA-DNA relatedness were measured on nylon membranes according to the method described by Wang et al. (2011) .
Morphological features were observed on ISP 1-7 (Shirling & Gottlieb, 1966) , modified Bennett's agar (Jones, 1949 ), Czapek's agar (Wiese et al., 2008) and nutrient agar. Results of the physiological characterization are given in the species T and its closest phylogenetic relatives is presented in Fig. 1 T were 50.28±4, 49.15±11 and 37.56±11 % (mean±SD of 6 determinations), respectively, values below the 70 % threshold proposed by Wayne et al. (1987) for distinguishing genomic species.
The quinone system supported the affiliation of strain 172205
T to the genus Streptomyces, where the major menaquinones were MK-9(H 6 ) and MK-9(H 8 ) (Collins et al., 1977; Minnikin et al., 1984) . The diagnostic phospholipid of strain 172205
T was phosphatidylethanolamine. The main fatty acids of strain 172205
T were iso-C 12 : 0 (6.68 %), iso-C 14 : 0 (9.35 %), iso-C 15 : 0 (10.31 %), anteiso-C 15 : 0 (35.19 %), C 14 : 0 3-OH (8.14 %), iso-C 16 : 0 (20.24 %) and anteiso-C 17 : 0 (10.05 %). This profile differs from those of its three closest phylogenetic relatives (see Supplementary (Table 1) . Therefore, it is evident that strain 172205 T represents a novel species of the genus Streptomyces, for which the name Streptomyces qinglanensis sp. nov. is proposed.
Description of Streptomyces qinglanensis sp. nov.
Streptomyces qinglanensis (qing.lan.en9sis. N.L. masc. adj. qinglanensis pertaining to Qinglan Harbour, Wenchang, Hainan, from where the type strain was isolated).
Good growth occurs on ISP 1, 2, 3, 6 and 7, modified Bennett's agar, nutrient agar and Czapek's agar, while weak growth is observed on ISP 4 and 5 agar media. White aerial mycelium is formed on ISP 1, 2, 3, 4 and 6, modified Bennett's agar, Czapek's agar and nutrient agar. No diffusible pigment or melanin is detected on any of the tested media. After 15 days of growth on ISP 3 agar at 28 u C, both aerial and vegetative hyphae are abundant, well developed and show typical characteristics of the genus Streptomyces. Spore chains are long and Rectiflexibiles in nature, consisting of about 16 spores. Spores are elliptical or short rod-shaped (0.3-0.760.5-1.0 mm). The spore surfaces are smooth (see Supplementary Fig. S1 ). Positive in tests for CM-cellulose degradation, catalase production, starch hydrolysis, urease production, and degradation of Tweens 20, 40 and 80; negative for gelatin liquefaction, aesculin degradation and nitrate reduction (Table 1) The type strain, 172205 T (5CGMCC 4.6825 T 5DSM 42035 T ), which exhibits cytotoxic activity against human immortalized myelogenous leukaemia cell line K562, was isolated from a composite mangrove soil sample collected in Qinglan Harbour, Wenchang, Hainan Province, China.
